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© Apparatus for the recording and/or the reproducing of video signals. 



© In a reproducing apparatus, a generator circuit 
(9) for adding copy information during the vertical 
blanking period of a reproduced video signal output 
is provided, and copy information in compliance with 
copy information contained in the reproduced signal 
is added and delivered. In a recording apparatus, a 



detection circuit (7) for detecting copy information in 
an inputted video signal is provided, and permis- 
sion/inhibition of copy is controlled on the basis of 
the detected copy information and when copy is 
permitted, necessary copy information is generated 
and added to a recording signal. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a recording 
apparatus and a reproducing apparatus which are 
adapted to record/reproduce a video signal by con- 
verting it into a digital signal and more particularly 
to an apparatus suitable for limiting copy or copy- 
ing of software (the contents of a recorded record- 
ing medium). 

Conventionally, as a method for limiting copy 
of software in a video signal recording/reproducing 
apparatus, a technique as described in JP-A-61- 
288582 whose priority is U.S. Serial No. 724006, 
filed on April 17, 1985 has been used principally 
wherein a false synchronization pulse is inserted to 
prevent normal recording. According to this, detec- 
tion of a video signal level is effected erroneously 
in the presence of the false synchronization pulse 
during recording, so that a gain control circuit is 
operated erroneously to give rise to an unsatisfac- 
tory recording result. 

The aforementioned conventional technique is 
for causing the gain control circuit of the recording 
apparatus to erroneously operate to thereby obtain 
an unsatisfactory recording result but essentially, it 
does not inhibit recording operation completely and 
therefore the results of copy or copying of software 
inhibited from being copied depend on the perfor- 
mance of the recording apparatus to some extent. 
Further, the presence or absence of the false syn- 
chronization pulse can in effect permit a simple 
limitation on copying but failed to take care of 
software which is scheduled to be copied permis- 
sibly only once but is inhibited from undergoing the 
second and ensuing copy operations (namely, in 
the case where the number of copy operations is 
limited). 

Also, JP-A-2-89255 discloses a digital audio 
tape recorder (DAT) wherein a copy control signal 
of two bits indicative of permission/inhibition of 
. copy is added to a digital audio signal, the permis- 
sion/inhibition of copy of the digital audio signal 
and a limitation on the number of copy operations 
are decided on the basis of the copy control signal, 
and control of copy of the digital audio signal is 
executed in accordance with a result of the de- 
cision. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a recording apparatus and a reproducing apparatus 
for video signals wherein a control signal relating to 
a video signal to be recorded or reproduced is 
added to the video signal in advance, and during 
recording or reproduction of the video signal, the 
control signal is detected and it is added to the 
video signal so as to be recorded or reproduced 



after being changed as necessary. 

According to the invention, the control signal 
includes copy information concerning permis- 
sion/inhibition of copying of a video signal or a 

5 limitation on the number of copy operations, pro- 
gram information for indicating the total time, lapse 
time, residual time and title of video software or 
image processing information indicative of a com- 
pression processing system used when the video 

10 signal is subjected to a compression processing. 
The control signal is formed of a plurality of bits 
and is preferably inserted during the blanking pe- 
riod of the video signal but for a digital video 
signal, it may be positioned in front of a video 

75 signal field. 

Especially when the control signal is copy in- 
formation, copy information is added to a reproduc- 
tion video signal output during reproduction in 
compliance with the contents of copy information 

20 added in advance to a reproduction video signal 
from a recording medium. During recording, copy 
information in an inputted video signal is detected 
and permission/inhibition of copy (record) of the 
input video signal is controlled on the basis of the 

25 detected copy information. When copying (record- 
ing) an input video signal, suitably generated copy 
information is added to a video signal to be re- 
corded in compliance with the presence or ab- 
sence of copy information added in advance to the 

30 input video signal or the contents of the copy 
information. In this manner, the limitation on the 
number of copy operations can be dealt with and 
highly reliable copy control can be ensured. 

35 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a construc- 
tion of an essential part of a video signal record- 
ing/reproducing apparatus according to an embodi- 
40 ment of the invention. 

Fig. 2 is a diagram for explaining an example 
of a digital input/output signal according to an 
embodiment of the invention. 

Fig. 3 is a diagram for explaining a control 
45 signal in an analog input/output signal according to 
an embodiment of the invention. 

Fig. 4 is a diagram for explaining an example 
of copy information in an analog input/output signal 
according to the invention. 
50 Fig. 5 is a diagram for explaining another ex- 
ample of copy information in an analog input/output 
signal according to the invention. 

Fig. 6 is a block diagram showing, in greater 
detail, the essential part of Fig. 1 . 

55 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The present invention will be described here- 
under by referring to illustrated embodiments. 

Fig. 1 is a block diagram showing an essential 
construction of a digital video record- 
ing/reproducing apparatus (digital VTR) according 
to an embodiment of the present invention. In the 
Figure, 1 designates a rotary head for record- 
ing/reproducing a video signal on/from a magnetic 
tape 14, 2 a recording/reproducing circuit for per- 
forming generation of a recording signal during 
recording and detection of data during reproduc- 
tion, 3 a video signal processing circuit for perform- 
ing compression and expansion of a video signal 
and the like processing, 4 a recording/reproducing 
control circuit for controlling recording/reproducing 
operation, 5 a digital interface circuit (hereinafter 
referred to as an interface circuit) for performing 
input/output operation of a digital video signal, 6 an 
A/D conversion circuit for converting an analog 
video signal into a digital signal, 7 a control signal 
detection circuit for detecting a control signal con- 
tained in the analog video signal, 8 a D/A conver- 
sion circuit for converting a digital video signal into 
an analog signal, 9 a control signal generator for 
adding the control signal to the analog video signal, 
10 an input terminal of a digital video signal, 11 an 
output terminal of a digital video signal, 12 an input 
terminal of an analog video signal, and 13 an 
output terminal of an analog video signal. 

With the above construction, operation will now 
be described by referring to a case where the 
control signal contains copy information. During 
recording of an analog video signal, the video sig- 
nal inputted from the input terminal 12 is converted 
by the A/D converter 6 into a digital signal and the 
digital signal is inputted to the video signal pro- 
cessing circuit 3. The digital signal is then sub- 
jected to compression and the like processing, 
added with an error correction code, control in- 
formation and the like at the recording/reproducing 
circuit 2 and recorded on the magnetic tape 14 by 
means of the rotary head 1. At that time, in the 
control signal detection circuit 7, copy information 
contained in the analog video signal is detected 
and outputted to the recording/reproducing control 
circuit 4. The recording/reproducing control circuit 
4 decides permission/inhibition of copy in accor- 
dance with the contents of the copy information or 
the presence or absence of copy information and 
when determining permissibility of copy, it gen- 
erates copy information to be recorded on the 
magnetic tape 14. When the recording/reproducing 
control circuit 4 has determined the permissibility 
of copy, it causes the recording/reproducing circuit 
2 to record the video signal together with the 
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generated copy information added thereto on the 
magnetic tape 14 but when the record- 
ing/reproducing control circuit 4 has determined 
inhibition of copy, it inhibits the record- 

5 ing/reproducing circuit 2 from performing recording 
operation per se. 

During recording of a digital video signal, on 
the other hand, the digital signal inputted from the 
input terminal 10 is applied to the interface circuit 

/o 5. The interface circuit 5 separates a video signal 
and detects a control signal from the input signal. 
Then, the video signal is inputted to the video 
signal processing circuit 3 and the control signal is 
inputted to the recording/reproducing control circuit 

75 4. In this phase, as in the case of the recording of 
an analog video signal, the recording/reproducing 
control circuit 4 also decides permission/inhibition 
of copy in accordance with the contents of the 
control signal including copy information and when 

20 determining permissibility of copy, it generates 
copy information to be recorded on the magnetic 
tape 14. With the permissibility of copy deter- 
mined, the recording/reproducing circuit 2 records 
the video signal together with the copy information, 

25 generated by the recording/reproducing control cir- 
cuit and added to the video signal, on the magnetic 
tape 14 but with inhibition of copy determined, the 
recording/reproducing control circuit 4 is inhibited 
from performing recording operation per se. 

30 During reproduction, a signal reproduced from 

the magnetic tape 14 by means of the rotary head 
1 is inputted to the recording/reproducing circuit 2. 
In the recording/reproducing circuit 2, error correc- 
tion, detection of a control signal and the like are 

35 carried out. Then, a video signal is inputted to the 
video signal processing circuit 3 so as to undergo 
expansion and the like processing and thereafter it 
is delivered to the interface circuit 5 and D/A con- 
version circuit 8. The control signal (containing at 

40 least copy information) is inputted to the record- 
ing/reproducing control circuit 4. The record- 
ing/reproducing control circuit 4 decides the con- 
tents of the copy information reproduced from the 
magnetic tape 14 and it generates, in accordance 

45 with that contents, copy information (control signal) 
to be added to a video signal output. Then, in the 
interface circuit 5, a digital video signal delivered 
out of the video signal processing circuit 3 is 
added with the copy information (control signal 

so containing copy information) generated from the 
recording/reproducing control circuit 4 and is deliv- 
ered through the output terminal 11. On the other 
hand, in the control signal generator 9, an analog 
video signal delivered out of the D/A conversion 

55 circuit 8 is added with the copy information gen- 
erated from the recording/reproducing control cir- 
cuit 4 and is delivered through the output terminal 
13. 



3 



5 EP 0 581 227 A2 6 



In the recording/reproducing control circuit 4, 
recording/reproducing is controlled by a technique 
using the copy information, and an example of the 
technique will be described below. It is now as- 
sumed that the aforementioned copy information is 
of 2 bits wherein "00" is recorded for the case that 
copy of software or the like prepared by the user 
need not be limited, "01" is recorded for the case 
that copy is not at all permitted and "11" is re- 
corded for the case that copy is permitted only 
once. During reproduction, a digital video signal 
and an analog video signal are each added with 
something equivalent to copy information detected 
from a reproduction signal and are then delivered. 

During recording, on the other hand, recording 
is controlled in accordance with copy information 
added to an inputted digital video signal or analog 
video signal. When the copy information in an input 
signal is "00", recording is effected by rendering 
copy information to be recorded also to be "00". 
When the copy information is"11"(when copy is 
permitted to be done only once), recording is effec- 
ted by rewriting copy information to be recorded to 
"10". When the copy information contained in the 
input signal is "10", copy inhibition is determined 
and recording is not carried out (rewrite to "10" 
instead of "01" is carried out when the copy in- 
formation is "11" in order to discriminate the case 
where the tape is initially inhibited completely from 
being copied from the case where the tape is 
inhibited from being copied after copying, and even 
rewrite of "11" to "01" may be allowed without 
adversely affecting controlling). A timing clock gen- 
eration circuit used conventionally in general is 
included in the circuit system shown in Fig. 1 and 
operation timing of each circuit block is controlled 
by a timing pulse generated from the generation 
circuit. 

Fig. 2 shows an example of a digital in- 
put/output signal. As shown in the Figure, the digi- 
tal input/output signal is formatted in a unit of block 
and one block consists of a synchronization code 
15, a control code 16 and a video signal 17. The 
control code 16 then consists of the above-de- 
scribed copy information of 2 bits and other in- 
formation recorded together with the video signal. 
The video signal 17 is formed of a digital video 
signal of a plurality of words. If a compressed 
signal is used as the video signal, then the trans- 
mission rate of the digital input/output signal can 
be decreased. In this case, information about a 
compression system may be included in the con- 
trol code. Further, if the signal of Fig. 2 is modu- 
lated, for example, so as to reverse a level of data 
only at a boundary between bits when the data 
takes "0" level and reverse a level of data at a 
boundary between bits or at a middle portion of bit 
when the data takes "1" level and is subsequently 



transmitted, then it is possible to detect the clock 
period and therefore the synchronization clock 
need not be transmitted. 

Fig. 3 shows an example of an analog in- 

5 put/output signal at the time of a vertical blanking 
period. In the Figure, 18 designates a horizontal 
synchronizing pulse and 19 a control signal. The 
vertical blanking period is a portion which is not 
displayed on the screen and in which an ordinary 

10 analog video signal takes a non-signal state. By 
adding a control signal to this portion as in the 
case of the digital input/output signal, the control 
signal, such as the above-described copy informa- 
tion of 2 bits, can be transmitted even when an 

75 image is transmitted in the form of an analog 
signal. 

Fig. 4 shows an example of addition of copy 
information as control information of an analog in- 
put/output signal. In the Figure, 20 and 23 des- 

20 ignate synchronizing signals and 21 and 22 copy 
information. Here, the copy information is of 2 bits 
and ability to detect it is improved by adding the 
synchronizing signals before and after the copy 
information. If the copy information is written in 

25 multiplex fashion over a few lines, detection ability 
can further be improved. 

Fig. 5 shows another example of addition of 
copy information as control information of an ana- 
log input/ output signal. In Fig. 5, copy information 

30 is added in the form of a signal similar to the false 
synchronization pulse described in the aforemen- 
tioned JP-A-61 -288582. Through this, copy can be 
limited even when recording is effected with an 
ordinary analog video tape recorder. In addition, 

35 when the control signal detection circuit 7 is de- 
signed so as to be capable of also detecting the 
false synchronization pulse, copy can also be limit- 
ed in the case that a video signal reproduced by 
the analog video tape recorder is recorded. 

40 Fig. 6 is a block diagram showing, in greater 
detail, circuit components relating to the flow of the 
control code or signal. Referring to Fig. 6, a de- 
scription will be given by taking the aforementioned 
copy information of 2 bits, for instance. 

45 Firstly, operation during recording of an analog 

video signal will be described. The analog video 
signal as shown in Fig. 4 is inputted from the input 
terminal 12 and supplied to the control signal de- 
tection circuit 7. A synchronization signal detection 

50 circuit 71 detects horizontal synchronizing signals 
18 associated with the vertical blanking period of 
the inputted video signal and generates timing 
pulses at timings of 2-bit copy information 21, 22 
by utilizing synchronizing signals 20 and 23 in Fig. 

55 4 through a wellknown method. A level comparison 
circuit 72 compares the input video signal with a 
threshold level as shown at chained line in Fig. 4 to 
deliver a high level when the video signal level 
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exceeds the threshold level. Responsive to the 
timing pulses from the synchronization signal de- 
tection circuit 71, a control signal register 73 takes 
in the output level of the level comparison circuit 
72 as copy information and transfers the copy 
information to the recording/reproducing control cir- 
cuit 4. 

In the recording/reproducing control circuit 4, 
when recording/reproducing drive operation is ac- 
tuated, a recording/reproducing mode setting cir- 
cuit 41 sends a recording command signal and a 
reproduction command signal to a recording con- 
trol circuit 42 and a reproduction control circuit 43, 
respectively. In receipt of the recording command 
signal from the recording/reproducing mode setting 
circuit 41, the recording control circuit 42 transfers, 
when the inputted copy information assumes "00" 
to indicate that recording is not limited, "00" as it 
is but when the copy information assumes "11" to 
indicate that copy is permitted to be effected only 
once, it converts "11" into "10" to transfer the 
same to the recording/reproducing circuit 2. When 
the copy information assumes "10" or "01" to 
indicate inhibition of recording, the recording con- 
trol circuit 42 releases the recording mode of the 
recording/reproducing mode setting circuit 41 in 
spite of the fact that the recording command signal 
is inputted, thereby preventing execution of record- 
ing operation. 

In the recording/reproducing circuit 2, the in- 
putted copy information is added to a digital video 
signal by means of a control signal generator 25. 
The control signal generator has the same con- 
struction as that of a digital video signal generation 
section of interface circuit 5 to be described later 
and will be understood from a description to be 
given of that section hereinafter. 

Next, operation during recording of a digital 
video signal as shown in Fig. 2 will be described. 
The digital video signal inputted from the input 
terminal 10 is applied to a synchronization code 
detection circuit 51. This circuit 51 detects a syn- 
chronization code 15 of Fig. 2 and on the basis of 
the detected synchronization code, it generates a 
timing signal timed to the presence of copy in- 
formation in a control code 16 through the use of a 
wellknown method. At the time that the timing 
pulse is generated from the synchronization code 
detection circuit 51, a control code register 52 
takes in the 2-bit copy information and delivers it to 
the recording control circuit 42. After that, the re- 
cording/reproducing control circuit 4 and record- 
ing/reproducing circuit 2 operate in the same man- 
ner as described previously. 

Operation during reproduction will now be de- 
scribed. 

A digital video signal reproduced from the 
magnetic tape 14 is inputted to the record- 



ing/reproducing circuit 2, and copy information is 
detected by means of a control code detection 
circuit 26 and supplied to the record- 
ing/reproducing control circuit 4. The inputted copy 

5 information is applied to the control signal gener- 
ator 9 and interface circuit 5 through the reproduc- 
tion control circuit 43. 

In the control signal generator 9, the inputted 
copy information is converted into a signal level 

w matching an analog signal by means of a control 
signal generation circuit 91 and is then supplied to 
an adder circuit 92. At timings as shown in Fig. 4 
appearing during the vertical blanking period of an 
analog video signal supplied from the D/A con- 

;5 verter 8, the adder circuit 92 adds the copy in- 
formation together with synchronizing signals to the 
video signal and delivers a resulting signal to the 
output terminal 13. The timings for the addition of 
the copy information to the video signal are con- 

20 trolled by a timing pulse for controlling the opera- 
tion timing of the entire circuit system, which tim- 
ing pulse is generated from the timing pulse gen- 
eration circuit. 

In the interface circuit 5, on the other hand, the 

25 copy information is temporarily held in a control 
code register 53. A synchronization code genera- 
tion circuit 54 generates a synchronization code as 
shown in Fig. 2 at a predetermined timing. A mul- 
tiplexer 55 executes input switching control under 

30 the control of the timing pulse in order of the 
synchronization code from the synchronization 
code generation circuit 54, the copy information 
from the control code register 53 and the video 
signal from the video signal processing circuit 3, 

35 thereby generating a digital video signal as shown 
in Fig. 2 which is delivered to the digital output 
terminal 11. Structurally, the multiplexer resembles 
the control signal generator 25 included in the 
recording/reproducing circuit 2. 

40 In the foregoing description, the video signal 

has been described as being added with the con- 
trol information standing for the copy information 
but for a video signal not added with a control code 
or copy information, new copy information "00" 

45 may be generated on the assumption that copy 
information is, for example, "00" and it may be 
added to the video signal. In case where a false 
synchronization pulse is inserted during the vertical 
blanking period, when the false synchronization 

so pulse inserted as copy information is detected, the 
copy information is processed in accordance with 
the procedure described on the basis of Fig. 6 but 
when the false synchronization pulse is not de- 
tected, "00" is generated as copy information and 

55 can be inserted in a video signal. In this manner, 
exchangeability with conventional tape recorders 
can be maintained. 
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The digital video tape recorder has been de- 
scribed as an example in connection with Fig. 1 but 
a use with an analog tape recorder may be realized 
readily by replacing the control signal generator 25 
with a circuit similar to the control signal generator 
9 and replacing the control code detection circuit 
26 with a circuit similar to the control signal detec- 
tion circuit 7. 

Further, while the apparatus for recording and 
reproducing has been described, the present in- 
vention may also be applied to an apparatus dedi- 
cated to recording or an apparatus dedicated to 
reproduction. Information other than the copy in- 
formation can be transmitted as the control signal. 
For example, program information or the like re- 
corded by being added to a video signal may be 
transmitted by being added to an analog video 
signal during copying, and a control signal to be 
recorded may be generated by using that informa- 
tion. In this manner, control information can be 
copied even in copy by analog video signals. 

As described above, according to the present 
invention, the number of copy operations can be 
limited even when a video signal is copied through 
an analog video signal, and highly reliable copy 
control can be executed. 

Claims 

1. A video signal reproducing apparatus with con- 
trol signal generator means, comprising: 

means (1 , 2) for reproducing a video signal 
recorded on a recording medium (14); 

control code detection means (26) for de- 
tecting a control code contained in a video 
signal reproduced by said reproducing means 
and concerning the video signal; 

means (43) for reconstructing a necessary 
control signal on the basis of the control code 
detected by said control code detection 
means; 

means (53, 55, 9) for adding the control 
signal reconstructed by said control signal re- 
constructing means to the video signal repro- 
duced by said reproducing means; and 

means (11, 13) for delivering a video sig- 
nal from said adding means. 

2. A video signal reproducing apparatus accord- 
ing to claim 1 wherein said control code is 
copy information indicative of permis- 
sion/inhibition of copy of the video signal re- 
corded on said recording medium. 

3. A video signal reproducing apparatus accord- 
ing to claim 2 wherein said copy information 
contains information about at least one of in- 
hibition of copy, permission of copy and limita- 



tion on the number of copy operations. 

4. A video signal reproducing apparatus accord- 
ing to claim 3 wherein said control signal re- 
5 constructing means is means for reconstruct- 

ing a control signal indicative of the same 
contents as that of the control code detected 
by said control code detection means. 

10 5. A video signal reproducing apparatus accord- 
ing to claim 2 wherein said control signal re- 
constructing means is means for reconstruct- 
ing a control signal indicative of permission of 
copy when said control code detection means 

15 fails to detect a control code from a video 
signal reproduced by said reproducing means. 

6. A video signal reproducing apparatus accord- 
ing to claim 1 wherein when the video signal 

20 delivered from said delivering means is an 

analog video signal, said adding means is 
means for adding a control signal reconstruct- 
ed by said control signal reconstructing means 
during the blanking period of said analog video 

25 signal. 

7. A video signal recording apparatus with control 
signal generator means, comprising: 

input means (10, 12) for receiving an input 
30 video signal; 

means (7, 51, 52) for detecting a control 
signal contained in the video signal inputted 
from said input means; 

means (42) for reconstructing a necessary 
35 control code on the basis of the control signal 

detected by said control signal detection 
means; 

means (25) for adding the control code 
reconstructed by said control code reconstruct- 
40 ing means to the video signal inputted from 

said input means; and 

recording means (1, 2) for recording a 
video signal from said adding means on a 
recording medium (1). 

45 

8. A video signal recording apparatus according 
to claim 7 wherein said control signal is copy 
information indicative of permission/inhibition 
of copy of the video signal inputted from said 

so input means. 

9. A video signal recording apparatus according 
to claim 8 wherein said copy information con- 
tains information about at least one of inhibition 

55 of copy, permission of copy and limitation on 

the number of copy operations. 



6 



11 



EP 0 581 227 A2 



10. A video signal recording apparatus according 
to claim 9 wherein when said copy information 
is information for permitting copy, said control 
code reconstructing means is means for re- 
constructing copy information indicative of per- 5 
mission of copy. 

11. A video signal recording apparatus according 
to claim 9 wherein when said copy information 

is information for limiting the number of copy 10 
operations, said control code reconstructing 
means is means for reconstructing copy in- 
formation indicative of inhibition of copy. 

12. A video signal recording apparatus according 75 
to claim 8 further comprising means (41) for 
inhibiting recording operation of said recording 
means when a control signal detected by said 
control signal detecting means is copy infor- 
mation indicative of inhibition of copy. 20 

13. A video signal recording apparatus according 
to claim 7 wherein when said control signal 
detecting means fails to detect a control signal 
from a video signal inputted from said input 25 
means, said control code reconstructing means 

is means for reconstructing a control code 
indicative of permission of copy. 

14. A video signal recording apparatus according 30 
to claim 7 wherein when the video signal to be 
recorded on said recording means is an analog 
video signal, said adding means is means for 
adding the control code generated by said 
control code reconstructing means during the 35 
blanking period of said analog video signal. 
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